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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a desired angle of 
visibility to see a pattern recorded in a hologram by using 
at least one optical diffusing sheet having specified 
roughness corresponding to the specified angle of visibility 
after the production of the hologram so as to control the 
angle of visibility of the hologram in the production of the 
hologram. 

SOLUTION: A hologram photosensitive material 12 is 
adhered to a transparent substrate glass 11. The hologram 
photosensitive material 1 2 is irradiated with second laser 
light 16 having a controlled diffusion state from the 
transparent substrate glass 1 1 side through a light 
diffusing glass 14 as a light diffusing plate, while first laser 
light 15 is made to irradiate in the same plane as for the 
second laser light 1 6 through the rear side to the 
irradiation side of the second laser light to produce a 
hologram. The second laser light 16 is transformed into 
spherical diverging light at a diverging angle 9 by a spatial 
filter 1*7 and transmits through the light diffusing glass 14. 

The light diffusing glass 14 is controlled to have specified surface roughness so that it gives 
proper diffusion to the light with diverging angle 9 and to allow the laser light to enter the 
hologram photosensitive material 12. 
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(54) METHOD OF ADJUSTING ANGLE OF VISIBILITY OF HOLOGRAM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a desired angle of visibility to 
see a pattern recorded in a hologram by using at least one optical 
diffusing sheet having specified roughness corresponding to the 
specified angle of visibility after the production of the hologram so as to 
control the angle of visibility of the hologram In the production of the 
hologram. 

SOLUTION: A hologram photosensitive material 12 is adhered to a 
transparent substrate glass 1 1 . The hologram photosensitive material 
12 Is irradiated with second laser light 16 having a controlled diffusion 
state from the transparent substrate glass 1 1 side through a light ' 
diffusing glass 14 as a light diffusing plate, while first laser light 15 is 
made to irradiate in the same plane as for the second laser light 16 
through the rear side to the irradiation side of the second laser light to 
produce a hologram. The second laser light 16 is transformed Into 
spherical diverging light at a diverging angle 9 by a spatial filter 17 and 
transmits through the light diffusing glass 14. The light diffusing glass 
14 Is controlled to have specified surface roughness so that it gives 
proper diffusion to the light with diverging angle 9 and to allow the laser 
light to enter the hologram photosensitive material 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The angle-of-visibility adjustment approach of the hologram which is the angle-of-visibility adjustment approach of the 
hologram which sets up the include angle which can check the reconstruction image of a hologram by looking, irradiates a coherent 
light at hologram sensitive material, and is characterized by irradiating hologram sensitive material and setting up a predetermined 
angle of visibility by making said coherent light into the diffused light with at least one optical diffusion plate of predetermined 
granularity corresponding to the predetermined angle of visibility after hologram production. 

[Claim 2] The angle-of-visibility adjustment approach of the hologram according to claim 1 which sets surface roughness of said 
optical diffusion plate to 4 micrometers - 60 micrometers, and sets a corresponding angle of visibility as 30-100 degrees. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the angle-of- visibility adjustment approach of a hologram used for the emblem which 
can ask for the size of the include angle which can check the pattern of a hologram by looking especially about the angle-of- visibility 
adjustment approach of a hologram. 
[0002] 

[Description of the Prior Art] Using a hologram for the ornament for cars in recent years is proposed. In such a case, the light which 
carried out incidence froni the predetermined direction diffracts a hologram, and it makes an observer check this diffracted light by 
looking. And an observer recognizes this pattern by recording a pattern etc. on a hologram beforehand. An observer can be made to 
check a new image by looking according to the condition of such light by producing the hologram which diffracts the light (for 
example, light from sunlight or other vehicles) from the outside of a vehicle. As an ornament of the windowpane for cars, when it 
sticks on a windowpane, an ornament a pattern appears from a vehicle outside by the hologram on which the pattern designed by 
arbitration was recorded is made with the light from the outside of a vehicle, or in the car. 
[0003] 

[Problem(s) to be Solved by the Invention] Here, the hologram has wavelength selectivity depending on the conditions at the time of 
production, only the light of a ^cific wavelength region wiW be diffracted, and the light of other wavelength will penetrate a 
hologram. Therefore, the direction of the light diffracted from a certain direction to the outdoor daylight which carries out incidence is 
decided uniquely, and serves as the diffracted light of the narrow include-angle range. Consequently, as mentioned above, when using 
a hologram for the pattern of the ornament for cars, the include-angle field (angle of visibility) where the observer outside a vehicle 
can check this pattern by looking will be restricted, and that a pattern is checked by looking has the problem of becoming only a 
specific direction. Then, although the configuration of carrying out the laminating of two or more holograms from which the direction 
which is in sight differs in piles is proposed in order to extend the range the pattern recorded on the hologram appears, it has problems, 
such as decline in the foreign body sensation by duplication of a laminating process, and the increment in thickness, and light 
permeability, and a cost rise. 

[0004] The object of this invention is solving the above-mentioned technical problem, and is offering the angle-of- visibility 
adjustment approach of the hologram which can set up beforehand the include-angle range the pattem recorded on the hologram 
appears. 
[0005] 

[Means for Solving the Problem] It is the angle-of-visibility adjustment approach of the hologram which this invention is made that 
the above-mentioned technical problem should be solved, and sets up the include angle which can check the reconstruction image of a 
hologram by looking. Irradiate a coherent light at hologram sensitive material, and hologram sensitive material is irradiated by making 
said coherent light into the diffused light with at least one optical diffusion plate of predetermined granularity corresponding to the 
predetermined angle of visibility after hologram production. The angle-of-yisibility adjustment approach of the hologram 
characterized by setting up a predetermined angle of visibility is offered. The angle-of-visibility adjustment approach of the above- 
mentioned hologram which sets surface roughness of the above-mentioned optical diffusion plate to 4 micrometers - 60 micrometers, 
and sets a corresponding angle of visibility as 30-1 00 degrees is offered. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation is explained. Drawing 1 is the schematic diagram showing the 
hologram producing method by the angle-of-visibility adjustment approach of the hologram of the gestalt the operation in connection 
with this invention. The hologram sensitive material 12 is stuck on transparence substrate glass 11. The 2nd laser beam 16 to which 
the optical diffusibility glass 14 as an optical diffusion plate was penetrated from the 1 1th page side of transparence substrate glass, 
and the diffusion condition was adjusted is irradiated to the hologram sensitive material 12, incidence of tfie 1st laser beam 15 within 
the same field as the 2nd laser beam 16 is carried out from the rear-face side by the side of this exposure, and a hologram is produced. 
[0007] Here, the 2nd laser beam 16 is changed into spherical-surface divergence light by the spatial filter 17 at the divergence include 
angle theta. And optical diffusibility glass 14 is penetrated. Surface roughness is set as the predetermined numeric value, and this 
optical diffusibility glass 14 gives moderate dispersion to the divergence include angle theta by the spatial filter 17, and carries out 
incidence of the laser to the hologram sensitive material 12. Although this optical diffusibility glass demonstrates at least one 
sufficient validity, it can also be used two or more sheets. In that case, surface roughness can also be changed into each. In addition, 
the coating layer which prevents scattered reflection may be prepared in transparence substrate glass 1 1 . 

[0008] Drawing 2 is the schematic diagram showing the diffraction condition of the hologram produced by drawing 1 . As shown in 
this drawing, if outdoor daylight 25 is irradiated from the same direction as the laser light 15 of drawing 1 , the diffracted light 26 will 
diffuse only the diffraction divergence include angle theta 1, and it will be reproduced to the hologram 22 produced by the optical 
system of drawing 1 , This diffraction divergence include angle theta 1 is equivalent to an angle of visibility. And this diffraction 
divergence include angle theta 1 becomes large as a result by enlarging the divergence include angle theta like the publication about 
drawing 1 by the activity of the optical diffusibility glass 14 at the time of hologram production. That is, an angle of visibility spreads. 
Then, in the hologram making process shown in drawing 1 , predetermined granularity can be given to optical diffusibility glass 14, 
dispersion which corresponds by this can be given to the 2nd laser beam 16, and the predetermined angle of visibility corresponding to 
this predetermined granularity can be given to a hologram. 

[0009] When using the glass which ground the front face with abrasives as this light diffusing glass, by making particle size of 
abrasives coarse moderately, the divergence include angle theta becomes large and an angle of visibility spreads. Or a corresponding. 
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predetermined angle of visibility can also be obtained by polish by predetermined abrasives particle size. In this case, as a determinant 
of the predetermined numeric value of surface roughness, there is particle size of abrasives, and as a concrete numeric value, 4 
micrometers - 60 micrometers are suitable, and is 10 micrometers - 40 micrometers preferably. If particle size is set to 4 micrometers - 
60 micrometers, a corresponding angle of visibility will become 30 degrees or less. Here, v\^hen particle size is 4 micrometers or less, 
diffusibility will not be acquired but light will penetrate almost, it becomes mirror finish, it is unsuitable, and in the case of 60 
micrometers or more, since the granularity on the front face of light diffusing glass is large, diffusibility falls, and it becomes uneven 
and becomes too unsuitable. 

[0010] Next, drawing 3 is the schematic diagram having shown the actual activity gestalt of the hologram produced by drawing 1 . The 
hologram produced with the hologram making process shown in drawing 1 was stuck through the acrylic adhesive layer 44 inside 
[ vehicle ] the windowpane 41 of a car, and the laminating of the protective layer 33 by the polyethylene terephthalate (PET) by which 
rebound ace court processing was carried out through the acrylic adhesive layer 35 was carried out to another field of a hologram 42. 
[001 1 ] Although it is an adhesive layer, or a glue line / hologram / glue line / protective layer as this configuration, a 
hologram/protective layer is sufficient at an adhesive layer or a glue line / hologram / protective layer, and a pan. Moreover, drawing 4 
is the schematic diagram having shown other activity gestalten with the actual hologram produced by drawing 1 . As shown in this 
drawing, it can also stick on the vehicle outside of a windowpane 41 according to the direction of a laminating. In this case, the 
hologram 42 was stuck through the acrylic adhesive layer 44, and carried out the laminating of the protective layer 43 by the 
polyethylene terephthalate (PET) by which rebound ace court processing was carried out through the acrylic adhesive layer 45 to - 
another field of this hologram 42. A hologram is a reflective mold hologram of the volume and phase mold of the lip man type which 
consists of 20 micrometers in thickness, 80mm long, and an acrylic 120nim v^de photopolymer. 

[0012] When carrying out a laminating to the vehicle inner surface of a windowpane in view of the point of protection from the 
ultraviolet-rays component of sunrays here, it is desirable to mix an ultraviolet absorption component in the adhesive layer or glue line 
for sticking on glass. It is so good that it is close to the glass laminate used for a windshield from the point of protection in a veneer 
glass part as ultraviolet absorption engine performance, and although it is effective when cut to 50% or less near 380nm, 20% or less is 
desirable. Furthermore, about the protective layer prepared in view of the point of protection from an external factor, an adhesive layer 
or a glue line may be minded between a protective layer and a hologram. When carrying out the larriinating of the hologram to the 
vehicle outside surface of a windowpane, it is desirable to mix an ultraviolet absorption component in a protective layer or a protective 
layer, the adhesive layer between holograms, or a glue line in view of the point of protection from the ultraviolet-rays component of 
sunrays. 

[00 13] (Example 1 ) The example of the hologram hereafter produced with the hologram making process shown in drawing 1 is 
explained. The hologram sensitive material 12 is stuck on transparence substrate glsiss 11. The 2nd laser beam 16 penetrates the optical 
diffusibility glass 14 installed in a location with a distance [ from transparence substrate glass 11 ] of 300mm, and a diffusion 
condition is adjusted. And to the normal of the transparence substrate glass 1 1 side to a substrate, the 2nd laser beam 16 to which this 
diffusion condition was adjusted is 10 degrees in include angle, and irradiates the hologram sensitive material 12. Incidence of the 1st 
laser beam 15 was carried out fi-om the rear-face side by the side of this exposure from the 50-degree direction to the hologram 
sensitive material 12 to the normal in the same field as the 2nd laser beam 16, and the hologram was produced. The laser beam used 
here is based on Ar laser with an oscillation wavelength of 528nm. 

[0014] In this example, when optical diffusibility glass 14 was ground with abrasives with a particle size of 9.5 micrometers, the angle 
of visibility was 40 degrees. On the other hand, when optical diffusibility glass 14 was similarly ground with abrasives with a particle 
size of 20 micrometers, the angle of visibility became 70 degrees. Furthermore, when glass both sides were ground, optical 
diffusibility became still larger and the angle of visibility could be extended, and when both sides were ground with the particle size of 
20 micrometers, it spread at 90 degrees. Thus, the hologram set as the corresponding angle of visibility is producible by setting up the 
granularity of optical diffusibility glass. 

[0015] Although optical diffusibility is generated with the gestalt of this operation by grinding optical diffusibility glass with the 
abrasives which have a predetermined particle size, bright films, such as transparence resin plates, such as an acrylic and a 
polycarbonate, and PET, are mentioned as other ingredients. And as a method of processing such surface roughness, sandblasting 
processing and etching processing can also be performed in addition to polish processing by the abrasive material. Moreover, it is 
desirable in order that that there is no birefringence in these ingredients may hold the plane of polarization of a laser beam on 
hologram production. 

[0016] It is usually the area of hundreds of dozens of mm angle - mm angle extent, and a hologram is several micrometers - about 
dozens of micrometers in thickness, and is desirable at the point that it can have an optical diffraction function, what is called a 
hologram can be used widely, and the hologram of the volume and phase molds, such as a lip man type, can acquire high diffraction 
efficiency. 

[0017] Since this hologram can realize a high reflection factor a bright display is in sight from a vehicle outside, and does not need to 
spoil the visibility from in the car but needs to follow the curved-surface configuration of the windowpane for cars, its photopolymer 
which was used in the example of this invention is desirable. Although the hologram used by this example is a monochromatic 
hologram, with the light from which a property differs, it can give and form multiplex exposure or can also consider in piles two or 
more holograms exposed with a different light as a multicolor display. In addition, various modification is possible for the 
specification of a hologram by the part of the hologram which it is not restricted to these and stuck, and the location. 
[0018] 

[Effect of the Invention] As mentioned above, since at least one optical diffusion plate of predetermined granularity corresponding to 
the predetermined angle of visibility after hologram production is used and it was made to perform angle-of-visibility adjustment of a 
hologram at the time of hologram production By setting up the granularity of an optical diffusibility plate, the hologram set as the 
corresponding angle of visibility is produced, and the ornament of the windowpane for cars which secured the angle of visibility of the 
request the pattern recorded on the hologram appears is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the hologram producing method by the angle-of-visibility adjustment approach of the 
hologram of the gestalt the operation in connection with this invention. 

[Drawing 2] It is the schematic diagram showing the diffraction condition of the hologram produced by drawing 1 . 
[Drawing 3] It is the schematic diagram having shown the actual activity gestalt of the hologram produced by drawing 1 . 
[Drawing 4] It is the schematic diagram having shown other activity gestalten with the actual hologram produced by drawing 1 . 
[Description of Notations] 

1 1 Transparence Substrate Glass 

12 Hologram Sensitive Material 

14 Optical Difflisibility Glass 

1 5 1 St Laser Beam 

16 2nd Laser Beam 
22 Hologram 

25 Outdoor Daylight 

26 Diffracted Light 

31 41 Windowpane 

32 42 Hologram 

33 43 Protective layer 
34, 35. 44, 45 Glue line 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran_web_cgi_ejje 



2/17/2006 



JP,2000-305442,A [DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



14 16 17 




[Drawing 2] 



2 5 2 2 




2 6 



[Drawing 3] 




Prawing 4] 
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